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> 1 . A semiconductor device comprising: 



a gate number over a semiconductor; 

source and ch#in regions in the semiconductor, one of said source and drain 
regions having a deptlNiot deeper than 0. 1 |nm; 

a channel region interposed between said source and drain regions, said 
channel region having a lengtnsnot longer than ljim, 

wherein said source and ckain regions extends from a surface of said 
semiconductor to said depth not long^than a thickness of said semiconductor. 
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32: A semiconductor device according to claim 3+Vherein said length of 
the channel region is not longer than 0.3 |im. 

-2#. A semiconductor device according to claim IX wherein said 
semiconductor is a crystal silicon. 

[jP ^^2\A memory comprising: 
^ a gate s e^ectrode having a floating gate, a control gate and an oxide over a 
semiconductor substrate, said oxide being provided on surfaces of the floating gate 
and the control gate; 

source and drain regk*n in the semiconductor, one of said source and drain 
regions having a depth not deepbr than 0.1 |im; 

a channel region interposed ofc^ween said source and drain regions, said 
channel region having a length not longerHhan ljam, 

wherein an edge of said one of the sourc^and drain regions is coincide with 
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that of said gate electrode, and ^ — -^^^ 

wherein the otherj3»e^5fsaid source and drain regions overlaps with said 
gategleGfrader^^ 
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25t A semiconductor device according to claim ^wherein said length of 
the channel region is not longer than 0.3 Jim! 1 

Q&T A semiconductor device according to claim 54* wherein said 
semiconductor substrate is a crystal silicon substrate. 




TTr^^Q^^^^X^ device according to claim 24 wherein said floating 
gate is formed on the other onelrf-sai^ource and drain regions while said floating 
gate is not formed on said one of the source afithdr^in regions. 



28v A semiconductor device comprising: 
a gate^nember over a semiconductor substrate; 
a gate insmqtor interposed between the gate member and the semiconductor 
substrate; 

a pair of shalloweNmipurity regions in adjacent with said gate member; 
a pair of deeper impurity regions in adjacent with said shallower impurity 

region; 

a channel region interposedH5e^yeen said pair of the shallower impurity 
regions, 

wherein said channel region has a lengths not longer than 1 |im, and 
wherein said shallower impurity region has asdepth not deeper than 0.1 jim. 
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29. Xsemiconductor device according to claim 28 wherein said length of 
the channel regibn is not longer than 0.3(im. 

30. A semiconductor device according to claim 28 wherein said 
semiconductor substrate is aN^rystal silioon substrate. 

31. A semiconductor devlce^cording to claim 28 wherein side walls are 
formed on the pair of said shallowferii^Hirity regions. 

32. A semiconductor device according to^daim 28 wherein the pair of said 
shallower impurity regions are lightly doped drain regions. 



a semiconductor substrate; 

a first silicon film introduced with an n-type impurity over said 
semiconductor substrate; 

a second film introduced with an n-type impurity over said first silicon film; 

an insulating film interposed between said semiconductor substrate and said 
first silicon film and between said first and second silicon film; 

a first impurity region forh^ed in the semiconductor substrate, said first 
impurity region overlapping with saicrinsulating film; 

a second impurity region formed in the semiconductor substrate, second 
impurity region being not contact with saidNfirst impurity region and having a 
depth not deeper than 0.1 |im; \ 

a channel region formed between said first and second impurity region, said 
channel region having a length not longer than l|um. \ 




A semiconductor device comprising: 
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Jtf. A semiconductor device according to claim 3-3* wherein said length of 
the channel region is not longer than 0.3 |im. 

ID t 

2ft. A semiconductor device according to claim 33^ wherein said 
semiconductor substrate is a crystal silicon substrate. 




^y^p y josA semiconductor device according to claim 33 wherein a floating gate 
is formed orKsaid first impurity region while said floating gate is not formed on 
said second imphrity region. 



37. A semiconductor device comprising: 
a semiconductor substrate; 

at least two gate electrodes over said semiconductor substrate; 

a first impurity region formed between said gate electrodes; 

at least two second impurity regions formed in adjacent with said gate 
electrodes, each of said second impurity region having a depth shallower than that 
of said first impurity region; 

at least two channel regions in the semicbnductor substrate, each of said 
channel regions being formed between said first impurity region and each of second 
impurity regions, 

wherein each of said channel regions has a length n5t longer than ljim, 
wherein said depth of each of said second impurity regions is not deeper 
than 0.1 |im. 

3#T A semiconductor device according to claim ^wherein said length of 
the channel region is not longer than 0.3 (im. 
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-3#T A semiconductor device according to claim tff wherein said 

semiconductor substrate is a crystal silicon substrate. 



h^jy ^\ ^ semiconductor device according to claim 37 wherein a floating gate 
is formed on said first impurity region while said floating gate is not formed on 
each of said second impurity regions. 

41. A semiconductor device comprising: 
a semiconductor substrate; 

at least two gate electrodes over said semiconductor substrate, each of said 
gate electrodes having a floating gate, a control gate and an oxide on said 
semiconductor substrate, said oxio^ being provided on surfaces of the floating gate 
and the control gate; 

a first impurity region formed between said gate electrodes; 

at least two second impurity regiohs formed in adjacent with said gate 
electrodes, each of said second impurity regionsjiaving a depth shallower than that 
of said first impurity region; 

at least two channel regions in the semiconductor substrate, each of said 
channel regions being formed between said first impurity region and each of second 
impurity regions, 

wherein each of said channel regions has a length not ldnger than 1 (im, 
wherein said depth of each of said second impurity region^ is not deeper 
than 0.1 jim. 

A semiconductor device according to claim £ir wherein said length of 
the channel region is not longer than 0.3 |nm. 



